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(54) METHOD FOR RES TORINO TIGHTNESS OP CASINO STRINGS 
(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string and improving Its efficiency. According to method, zone of disturbed tightness of casing 
string is covered from inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplastic material is filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 cl. 
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(54) CnOCOB BOCCTAHOBJIBHMH rEPMETHTOOCTM OBCAftHHX KOJIOHH 
(57) Abstract 

Maooperemce otrdcbtch k oonacrn peMOBTBO-KsonflinsonHbxx patior h HanpaanesD sa noBumeeHe 
3$$esTHEH0CTH. CyTfa k3o6pctchhh: cnoco6 oaK/noMaercH b nepeapbiTHH cxsaa HerepMdOTHocTH o6caflpofl 
sonoHHbf KjeyrpH nnacTbipeM H3 nc^opkoapyeMoft Tpy6t4, H3totobj leuuoft B3 TcpMonnacnwHoro 
uaTcpnana, Hanpnuep nomtynDieHa, a H36fcrroiBoe jjaBJieHHe coo^aayr 3a coer pacnrapeautt 
cauopasorpeBaKXDjerocii h cauopacmHpfron^erocH uarepaana, Kanpauep, CUTE - cmcch h3bcctkoboH pjm 
rupHbix h 6ypoaboc pa6oT, kotoduu aanonHHarr Tpyoy B3 TepMonnacrazHoro waTcpnana nepefl 
nepespfarrHCM 3osbi Herepucraraocra oCcamioft elojiohhw. 2 sjl 1 xafin. 
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Description [OnmcaHxe ■3o6pctchmh]: 

M306pCTCHHC OTHOCHTCR K C>6naCTH pCUOBTBO-HDOJIHUHOHHbOt paOOT (PHP), a HMCHHO K CCOCo6aM 

BoocraBoaneHHH rcpuencuHocTH o6cajnn>ix kojiohh. 

M3DecTeH cnocoo* DoocraHoancHHH repvenraBooTB o6canBtoc kojtohh, mmowoaspA cnycx kojiohhu 
BacoCBO-KOunpoocopBbtx TpytS (HKT) hksc rarrcpoana HapymeHHH o6ca/jHoft kojiohhm. saaaxtHBaHHC 
TaMnoHHpyxnncro pacrsopa 0 HKT npii orxpbrroM sarpyOHOM npocrpaBCTBC. no^bCM HKT Bbcnc 
padCTHoro ypoBBH rannoHnpyiomero pacToopa b cxBaacaBC, npo/j sxnmnxu me TaMnoHupyKMncro pacrsopa 
3a o6cajjHy» KanoHHy npn 3axpuTou 3arpy6Hou rrpocrpaacTBC [11. 

HcAocxantH aHanora 3axnxffia»TCH d tom, uto. BO-nepBbDC nponaBKa TawnoHMpynmpro pacTeopa d 
saKonoHBoe npocTpaHCToo BCOMOxaa Tonbxo nofl bucokhm H36wro«mbiM ^aancmjcM, mto Hc6c3onacao jbih 
BCJiocthdctm ocramsoft nacra oGca^jioa kojiohbu, Bo-BTopbcc «3-3a yca^onBOCTn T aMnpaap yxttnax 
MaTepaajioB pC3ynb/raTBBH0CTt> onepauaa ae nprnwm aeT 50%. 

Haaoanee onasxaM x ipo6pcTCHmo no Texwraecxoa cymsocTB hbtihctch cnoco6 ycrasoeKH xmacTbipH a 
HHTtpBane bcpcpcmctothoctm o6ca£Boa bojiobbh nyreM nepcxpbiTMH soaw HcrcpMcnwHOCTH aasyrpH 
nnacrupeM id ueTannanecxoA Tpyobi c nocneny»njaM cc pacaxapeaaeM 3a c*«t coqga BH a B36biTWHoro 

^aBTXCHBH (2). 

HeffOCTaTOK aap c cTBo ro cnooo6a 3axjncroacTCH b tom, vro nnacTbipb BfamQJiRCH as uerajina. a aro hc 
noaannHcrr Marepaan nnacrwpH 3aAaaraEoaTb b coraniura xpeaotHy b o6caaeox kqtohhc 

3ajja*ia 3aKjno«jacrcn b noBbnneBaa 9$$cxtbbboctb peMOHTHO-HSonmpsoBHbcc pa6or npn o^HOBpeueaBOU 
chhxchkh Tpynp3aTpa.T. 

nocTaancKBaH oanatta flocraraeTCH tcm, vro b cnoco6e, BxnxmaxJineM nepcxpbiTBe 30HM strtputrvmocrra 
o6caAHUx kojiohh aaayTpa ruiacrbtptw, BbmonHCHHWW b sane fle$opMHpyeMO« Tpy6w. pacampeHae 
nnacTbipn no Bcett juraae nyrcu co3naHB*i B36uT0inioro naBjieBBH, b xanccTBe ne^opMBpycMOB Tpy6bi 
ncnora>3yicrr Tpyoy to repMonnacT0«BfOPO uaTcpaajia, a H36biTO*moe ^anncnnc co^jjaiOT 3a crer 
pacniHpCBHB caMopa3arpcBax>ni)crvxH h pacnrapHJomcrocH uairpHana, xoTOpbatf sananaaioT Tpy6y M3 
TtpMODJia cnwHOi t> Marcpaana nepen. ncpexpbiTBeM 30bw bctcpmcthhbocth ofcanBofi kojiobhw. B xaHccTBe 
TepMonnacTBUBoro MaTepaana HcnojnoyioT nojncsTBjien, a b xa*iecTBe caMopa3orpeBax>iuerocH h 
cauopacniBpsooiBjerocH MaTepaana Hcnojn>3yioT CHTB - CMect> B3BCCTKOByx> ppsi ropKbtx h oyposbix pa6ox. 

CHTB npnucHflDT, pt iafwmm o6pa30M, npn paspymesmi npomzhix xpyiuuix MaTqananoB (cxajibHbic nopo^ti), 

6cT0HHbOC B XCJXe3o6CT0HBblX HSACBBft, ROMCHHMX KJIflffOK, WIH flo6b™ DfrnpOBBflTO KflMHH. OB 

C060A noponiKOo6pa3BBift a e ropwwa tt m BCB3pbn»onacBuft MaTcpaan, nannoxft c Bonoft 
xni»loqHyx> peaxnax) (pH 12). npn ^■■^"■■m noponnia CHTB c Bo^oft atSpasycrcB cycntB3HH (pafionaH 
cMccfc), xoropaH, 6ynynx sanxra b imiyp, c^cnasHbdl b o6beRTe, BOAneaaxajCM paopymcrano, c tcvbhcm 

BpCMOBH CXBBTbanCTCH, TBCp^CCT, OABOBpCMCBBO yBCJB^EBBaHCb B ofcrfMC YBCJlH^CHHe o6l>CUa - cnCRCTBHC 

nypaTauHX koubobcbtob, bxob/bbbx b coctob CHTB, npBBOjnrr x pa3BHTBio b mnype ranparanBOHBoro 
AaancBBfli (6anee 40 Mil a). Ilofl ^cbctbhem rHnparanBOHBoro flaancHH« b tcbc o^hexxa pa3BHBaioTCH 
aanpHKCHBH, npaoppBiBBe x cro pa3pymeHmo (3]. 

Ecjbi cycBCB3ax> CHTB 3axraTb b Tpy6y ho TCpMoimacTHHHoro MaTepaana, to ccn> ira MaTcpaajia, 
pa3MH ixMaonyrx>c3i npa BarpeBaHBB, 3arepueTa3HpoBaTi> kobbu, to uepe3 1,5 v BaMBerca peaxoaa c 
BbUteneiaKM Ttnna a pacmapcHHCM CHTB. Tenna bw^cjihctoi ^ocraTOTOO. mo6fai pa3orpcrb Tpyoy «o 110 - 
120°C, a aro Bume Teuneparypu, npa xoropaa, aanpauEp, nonaarKneH pasMHrmacTcsi a npoHBTOKT 
noBumcBByx) itKyqecm TpytSa yBenaviBarrcH naaijeTpe 6c3 paspynKaaa, a b cnyuae cc 
DpcsBaparcni^Horo cnycxa b rxwamwHy b 3oay HdcpMciamiucTH o6ca«Hoa kojiobbw c BararoM 
npaxBMaeTcn x oocaaaoft xonoaac, TcpwonnacTa^BMa uarepaaji npoaaxaer b cbbd^htim TpenoiBy a nocne 
oxoHttasBa pcaxnaa a Bopuana3anaa Tewncparypbi aaTBcpfleBaeT a o6ccnetmBaeT Ba^UKByio h30Jihbhio 
noBpaxncBBB B oficajniaft kojiobhc. 

npKMCp pcanaoanHB. Xiptppojiojmi, tto aa rny^mrc 400 u ^KcnnyaTauaoHBaa xonoBBaBaaMerpoM 146 mm 
c TomnxBoa ctcbox 8 mm hmcct TpenoiBy inxpaaofl 2 mm a njumufl 2 m. 

Bcpyr nonx9TMneB0Byx> Tpy<5y nnaaoft 4 m c Bapyzaboi naaMerpoM Ha 2 mm MCHtme BayrpeHBero 
nMaMCTpa oocaBBoft kottdhbu b XHTCpBajie HcrcpucTaqHOCTH (t.c 128 mm) a TonmaBoa ctcbox 6-8 mm. 
3arjiymaxrr hmtkhmB xobcb. Tpy6. roroawT eyenoomo CHTB, fl/in icro 6cpyr 100 xr nopomxa a 30 n 
TexBB^ecxoa bo^m. Cycneasaxi 3anaBax>r a nojmaTBJieaoByH) Tpyoy. repMeT«3Hpy»T Bepxaaft Koneq, Tpy6 a 
H a xanoHHe HKT ana Tpocaxe Tpyoy cnycxaJOT a 3oay HcrcpMcratiHOCTH oocanBoa KOjioBHbt. 

Mcpc3 1.5 m Ha«oiBacTca pcaxuaa a npoacxonaT pasorpcB a pao^yBaKac nonaarancBOBOil Tpy6bi annorb 
n/iH conpaxocKOBCHBH co cTCHxaMH o6coahom KOJioHBbi. Bqjicc Toro, nocKOJibxy Marcpaaa Tpy6bt 
pasMHT^icB, ob npoBBxaeT a b TpcnBffly, tqkhm o6par»oM ^onanHHTCjibHo ee rcpMeTHsapyeT. 
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riocne okohtohkh peasijEK, koto pan nporcxacT 0j5 - 1,0 % cxsaxjoay ocTaamooT b iiokoc na 4 - 5 *i jyw 
aoocraaoB/ieHKH TCMncpaTypw n aaxocp^c aaimH nojnoTBneaoBoft Tpytfw. 3a*ro* KO/iOBKy HKT turn 

TpOOKK, HA KOTOpbXX UnaCTWpb 6bOI CHymCH D CKZMJKHHy, nr ypraW ftgyr Ha PQBCpXBOCTbi B CXBaJKHBy 

cnycftajor KanoHHy 6ypK7ibHbix Tpy6 c uanara6apHTHWM Typ6o6ypotc rqjwtou htck ^peaofl h pa36ypoBai>T 
rcp»«TH3apyiompc yanw b cqnepmHMoe nanHyiMneHOBoft -rpytSw. Kanoimy 6ypnjrbnwx Tpyo noflBHMajtyr. 
ripoH3a)AH*r onpeocoBsy o6ca/Dioft KonoHHbi oorjiacBO ffeftcT g y TO g H M HBCTpyiantflu. 

npCHMymecTBa npcHnaraeworo cnooo6a ocHOBbraaiDTCff sa tom, uto noDpcm^cime b o6caniioft kooiohhc 
BSonHpyercH (Sonee Ha^emHo 3a nct npoBKmoseawi u arepnana nnacrkipn b conn, wm TpemnHy. K Touy 
sc nnacTbfpb H3 chhtcthucckopo uarepnana ncmroBetaHee. Tas Kas hc no^ecpsca KoppoDHH. 

Hctoviksh HH$opwainm: 1. BnaxeBHH B.A., YMcrfiaes B.P. Cnpaao^mBK wacrepa no k ammui uioxty 
peuoaiy cimaBm. M.. H^pa, 1985. c.163. 

2. ABTOpcsoe CBB^CTCJibCTSO N 1601330, CCCP, kji. E 21 B 29/10, 1990 - nporonm. 

3. HHCTpyicuBH no npHMCHonoo cmoch ksbcctkoboA jym nopHbix h 6ypoBboc pa6or (CMTB). H3fl. AO 
"CTpoAMarepHanbi", 7 c. 
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Claims [<Dopuyna H3o6pereHHH]: 

1. C00006 BoocraBOBJieHHH rrp M e mHH OCTH o6caRHbcx kojiohh. wyaoHBXxnpA nepespbrrae 3onu 
BerqpueTBuaocTB H3HyrpH nnacrupeM, ojnanHtHHbm b burc /;e$opuHpyeuoft Tpy6u, b pacnmpeBxe 
nnxmjpH no ecefl ftjimc nyreM oo^ohbh B36fatTO«tBoro flaaneHHtt, q r jnra a najgflcw toi. *rro b Ka^ncree 
flc^opMMpycMott TpytSti rcoanrayxxr Tpy6y ks TcpMannacnwHoro ua-rcpaana, a KstiurozBoe ^aancHHc 
coqffamyr 3a c*kt pacnmpesHH caicopaaorpcsajomerocH h cauopacnm^HiDii^erocH na-repaana, KoropbiM 
aaoonHHioT TpyfSy hs TcpwocnacTiPJHoro UATepHana nepejj nepexpbmteM 30HW Herepifenraiocmi o6ca^Hoft 

KQJTOHHkl. 

2. C&oco6 no n.l, orJliwaionmflca tcm. ito b KamcTBe TepMonnaeiMUHui t) ua-rcpHana acnojibsyKxr 
no/xnynoicB. 

3. Cqooo6 no nn.l m 2, ornanaiomHficfl tcw, «rro b Kauecree cauopaaorpeBaion^erocH h 
caMopacnmpaaoinjeroai uarepisa/ia Bmonb3ynrr CMTB cuecb fOBccrKOByn n/iH poohmx h oyposbDC pa6or. 
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Drawtng(s) [leprexH]: 

XapaiaepMcniica CHfB 



XapaKTepwcTMKa 


3MaMeHwe 


1. BoflO-CMeceBoe oTHOweHwe cycneH3MH 


0.3 


2. PacxQA nopoujKa Ha 1 m 3 o6-beMa, t 


1.8 


3. PacreicaeMOCTb no KOHycy A3HMH, cm 


20,0 


4. rinoTHOCTb cycneH3MW, t/cm 


1.8 


5. BpeMA Havana peaxuuH rMApaTaqvuf npu 




TeMneparype 20-25°C, mhh 


OKono 90 


6. TeMneparrypa caMopa3orpeBaHMR, °C 


6onee 100 \ 


7. CuenneHne ksmha CTpy6oii, MFla 


5,0 


8. ConpoTMBJieHMe KaMHH c^nnbTpaqnM boaw. MRa 


6onee 60,0 


9. flaBneHwe npn pacmnpeHUH, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 14 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 1 0 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CL E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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